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�����f�K���'�A�a� V�>�Yw>�l#BfYIl|W�G#H@��!QXBX@:�am�Y u B �K . .¡ t HA�!Y u BfGIM£¢2G#BZ>�Ych+^¤>�PRM�l¥S¦P]BX^]@

N¦§W�BfGIPRbcBXMaY©¨ t ¢2h�ª  .¡.« W!GIHK\UPR@�B¬PRM![HAGIb$>�YwP]H.M >A�FH.�!YqlI��G�[�>AQXB®lIH.P]^�b$HAPRl#YI��GIB2@!mUM'>�b$P]QXl�>AQXG#H.lIl

>�Gw>AM!e.B¥HA[0l#QZ>A^]BXlfD$¯°b©�!^]YwP²±nl#QZ>A^]B³>AM'>A^kmUlIPRl�H�["Y u B¥@'>�Yd>�G#Bf\.BX>A^Rl®>�´&�'>A^RPkYd>�YIP]\ABX^]m`@�Pkµ_BfGIBXMaY

GIBf^¤>�YIPRH.M!l u P]WT�FBfYnJ"BXBfM¶l#H.PR^�bcH.PRl�Yw��G#B$bcBZ>�M�l·>�M�@¸lIHAPR^�b$HAPRl#YI��GIBclIW�>�YwPR>A^+\A>�GIP¤>�M�QXBfl®J u BfM

\�>AGIPR>A��P]^RP]Ynm¥P]l�lw>AbcW�^]BX@j>�Yv¹'M�B$¨�º �2» b « \ABXG#lI��l�QXHa>AG#lIB$¨�¼ �K½³» b « lIW'>�YIP¤>A^_lIQZ>�^RBXlfD
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C u B³P]M'>A��P]^RP]Ynm�YIH�GIBflIH.^k\.B³H.GÀW�GIBf@�PRQsY�lI���!e.GIP]@ÁlIQZ>�^RB·\�>AG#P¤>A��P]^RPkYnm�PRMÁl#H.PR^Âb$HAPRl#YI��GIB¬¹'BX^]@�l

^RBX>A@�l³YwHÃe.G#PR@ÄlIQX>A^RB BXG#GIH.G#l¥PRM¶W�GIBf@�PRQsYwBX@ÄJ0>�YwBfG|>AM!@�BXM!BXGIe�m�Å'�§BXlc@���B YwHÃM�H.M�^]PRM�BX>AG

GIBf^¤>�YIPRH.M!l u P]W�l©>AbcH.M�eOlIH.P]^"bcH.PRl�Yw��G#BAg�YIGw>AM�l#W�PRGI>�YwP]H.Mog�PRM!¹'^kYwGI>�YwP]H.M¸>AM!@�e.Gw>Z\UP]YnmT@�Gw>�PRM'>AeAB

ÆÈÇ0É'ÊnËdÌKÍ!ÎaÏXÐ�ÎAÉFÑcÇÒÎKÓAÔRËdÕKÖ×É �Z .Ø. !ÙqÚ ÖKÖXÑ �K A a¡Ù�Û ÎAÜ³ÐkÓAÔÝÐ�ËsÊÞÊ�Ð�ÎAÉFÑ Ú ÖKÖXÑ �K . .ß×à D"i�M!@�BXG#l#Yd>�M�@�PRM!e

Y u B|@!mUM'>AbcPRQfl®H�[�lIH.P]^+b$HAPRl#YI��GIB¥\�>AGIPR>A��P]^RP]Ynm`HK\.BfG©>`GI>AM�e.BcHA[ u mU@�G#H.^RH.eAPRQcQXH.M�@!P]YwP]H.M�l2PRl®>

¹'G#l#Y®l#YwBfW¸PRMÃ@�Bs\.BX^]H.W�P]M�eá> QX^]H.lI��G#B|>�W�W�GIH.>AQ u [H.G�Y u BXl#B�BXG#GIH.G#lXD�iqM![H.G#YI��M'>�YIBX^km.gÂPRM�l#PRe u Ywl

>A�FH.�!YvY u B®e.BfM�BXGI>A^�GIBf^¤>�YIPRH.M!l u P]Wj�FBfYnJ"BXBfMálIHAPR^�bcH.PRl�Yw��G#B�lIW'>�YIP¤>A^o\�>AG#P¤>A�!PR^RPkYnm$>AM�@ObcBZ>�Mj^]Bf\ABX^Rl

HA[0lIH.P]^�b$HAPRl#YI��GIB¥HA[âYIBXMT>AW�WFBZ>AG2QfH.MaYwGw>�@�PRQsYwH.G�m.D$S,HAG¬P]M�l#Yw>AM�QfBAg�ã ËsÔâÔRËsädÕ|ËsÊ�ÎAÔkåÁÆ �K . aß×à g�æ ËsÔâÔ

ËsÊ�ÎAÔkåÁÆ �K .ØA½�à gÂ>AM!@ Û ÎAÜ³ÐkÓAÔÝÐ�ËsÊÞÊ�Ð�ËsÊÀÎAÔkåÃÆ �K . AØ�à lI��eAe.BXl�Y®Y u >�Y¬Y u B¥@!mUM'>AbcPRQfl®H�[ÒlIHAPR^+@�G�mP]M�e

>AQsYwl�YwH�W!GIH.e.G#BXl#lIP]\ABX^kmáGIBf@���QfB¥Y u B³lIW�>�YwPR>A^�\�>AG#P¤>AM�QfB©HA[��FHAY u GIBf^¤>�YIP]\AB©>AM�@�e.GI>Z\P]b$BsYwG#PRQ·l#H.PR^

bcH.PRl�Yw��G#B�¹'BX^]@�lXg�J u P]^RB©ç ÖXÑAäèÐkÓAé,ËIêXë�ìèÊÞéUäfÏsË©ËsÊ�ÎAÔkå�Æ �K . .ß×à >AM�@ Û ÎAÜ³ÐkÓAÔÝÐ�ËsÊÞÊ�Ð"ËsÊ0ÎAÔkå�Æ �K A . �à W�G#BXl#BXMaY

H.��l#BXG�\A>×YwPRHAM'>A^�>�GIe.��bcBXMaYIl�Y u >�Y�lI��e.eABXl#Y2@!G#mUPRM�ej>AQsYwl�YIH�PRM�QfGIBZ>�lIB³lIb$>A^]^�l#QZ>A^]B³GIBX^R>�YwPk\.B³>�M�@

\.HA^R��bcBfYIGIPRQÀlIH.P]^ob$HAPRl#YI��GIB�\�>AG#P¤>A�!PR^RPkYnm.D

C u B$>AW�W'>�GIBXMaY¬QXHAM&YIGw>A@!PRQfYIPRH.M�b$>Zmá�FBcG#BXl#H.^]\�>A��^]B³P][�BZ>�Q u l#Yw>�YwBfb$BfMaY®P]l�Yd> » BXMTPRMÁY u B

QXHAM&YIBs§UY�HA[�l#W�BfQXP]¹�Q¬l#W'>�YIP¤>A^ol#QZ>A^]BXlfD0C u B2@�BflIQXG#PRW!YIPRH.MjHA[�ã ËsÔâÔRËsäwÕ³ËsÊÒÎAÔkå�Æ �K . .ß×à PRlq>AW!W�^RP]QZ>A��^]BÀYwH

GIBf^¤>�YIP]\ABX^]m|QXHa>�GIlIB2l#QZ>A^]B¬l#W'>�YIP¤>A^ u BfYwBfGIH.eABXM�BfP]Ynm PRMaYIGIHU@���QXBf@`�am GI>APRM![�>�^R^o>�M�@`G#BXbcHK\.BX@jY u G#H.��e u

@�G�m&±�@�HKJvM @!mUM'>AbcPRQXlfD�= u PR^]B¬ç ÖXÑAäèÐkÓAé,ËIêXë�ìèÊÞéUäfÏsË·ËsÊ�ÎAÔkå�Æ �K A aß×à PRlÒG#Bf[BXG#GIP]M�e·YwH©Y u B�P]M&YIGIHU@���QsYwPRHAM

HA[+¹'M!B·lIQX>A^RB·l#YwHUQ u >Al�YwP]Q®\�>AGIPR>A��P]^RP]Ynm|@���G#PRM�e|>|@�G#ma±�@�HKJvMÁPRMÁ>|l#W'>�YIP¤>A^/GIBfe.PRHAM`Y u >�Y u >�l���BfBXM

��M�Pk[H.GIbc^]mjJ"BfYIYIBX@T@���GIP]M�e�Y u B¥W�G#Bf\UPRHA��l®GI>APRM[�>A^R^ÂBf\ABXMaYZD$C u PRl2^RP]M�B³HA["GIBX>AlIH.M!PRM�e lI�!e.e.BXl�Ywl

>�YwGw>�M�lIPkYwPRHAM'>A^�l#QZ>A^]BcY u >�Y®lIBXW�>AGw>�YIBXl¬¹'M�BclIQZ>�^RBclIH.P]^+b$H.P]l#YI��GIB¥@!mUM'>AbcPRQflXg/J u BXG#B|Q u >�M�e.BXl
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PRM�l#H.PR^�bcH.P]l#Yw�!GIB³lIW�>�YwPR>A^¦\�>AGIPR>AM�QfB¥>AGIB¥M�Bfea>�YwPk\.Bf^]máQfH.GIG#BX^R>�YwBf@�JvPkY u Q u >AM�eABXl¬PRM�b$BX>AM�lIH.P]^

bcH.PRl�Yw��G#BAg�[G#H.b5QXHa>�GIlIB·lIQZ>�^RB©@!mUM'>�b$P]QXlXgFJ u BXG#B³Q u >AM�eABXl�PRMOlIH.P]^�bcH.PRl�Yw��G#B·l#W'>�YwPR>A^/\A>�GIP¤>�M�QXB

>AG#B¬WFH.l#P]YwPk\.Bf^]m$QXH.G#GIBX^R>�YwBf@�JvP]Y u Q u >AM!e.BXlvPRM bcBZ>AM l#H.PR^obcH.P]l#Yw�!GIBAD

V�>�Yw>|QXH.^]^RBfQfYwBf@á@���G#PRM�e$Y u B t H.�!Y u BXGIMÃ¢�GIBX>�Y�h+^R>APRM�l �K . .¡ ¹'BX^]@áBs§WFBXG#PRbcBXMaYc¨ t ¢¬h�ª  a¡.«

W�G#H�\UP]@�BXl2>AMÁBè§QXBX^]^RBfM&Y2HAW�W�HAG#Yw�!M�P]YnmjYwH�Bs\A>�^R�'>�YIB·Y u B©Bs§PRl�YwBfM�QXB¥HA[�lI�!Q u >|YIGw>AM�l#P]YIPRH.MoD�C u B

W���G#W�HAlIBcHA[0Y u PRl¬>AM'>�^]mUlIP]l�PRl�YwHj��lIBc@'>�Yw>jl#BfYIl®QfH.^R^]BXQfYIBX@Ã@���G#PRM�e t ¢2hvª  a¡ YwHjBs§!>AbcPRM�B©Y u B

YwBfb$WFH.GI>A^o@!mUM'>AbcPRQflvHA[�\AH.^R�!b$BsYwGIP]Q�lIH.P]^obcH.PRl�Yw��G#B�lIW'>�YIP¤>A^�\A>�GIP¤>�M�QXBfl�>×YÀ>©\�>AG#PRBfYnm�HA[¦l#QZ>A^]BXlqPRM

>AMO>�YIYIBXbcW!YvYwHcGIBXl#H.^]\AB·W�G#Bf\UPRHA��lI^km�QXH.MaYIGw>A@�P]QfYIH.G#m @�BflIQfGIPRWYwPRHAM�l�H�[¦Y u B·GIBf^¤>�YIPRH.M!l u P]W���BsYnJ0BfBXM

lIHAPR^obcH.PRl�Yw��G#B�lIW'>×YwP¤>�^�\�>AGIPR>AM�QfBXlq>AM�@jlIH.P]^obcH.PRl�Yw��G#B�b$BX>AM�lfD
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C u B t ¢¬h�ª  a¡ Bè§W�BfGIPRbcBXMaYqJÒ>�l�>|pq¯ t ¯*[��M�@�Bf@O¹'Bf^R@OQX>AbcW'>APReAM`G#��MO�FBfYnJ"BXBfM?rA�!M�B �Kô

YwH�rA��^]m �K¡ g �Z . a¡ JvP]Y u PRM`>|GIBfe.PRH.MjHA[+QfBXMaYwGI>A^¦õ » ^R> u H.b$>!D�V���G#PRM�e¥Y u B·QZ>�b$W'>�PRe.M`>$M&��b©�FBXG

HA[+@!P]µ�BXGIBfMaY�YIBXQ u M�P]´&��BXlÀJ"BXG#B·��l#BX@OYIH|bcBZ>Al#��GIB¬lI�!G#[�>AQfB�¨ ½ ± ß QXb « \AH.^R��bcBfYIGIP]Q¬l#H.PR^�bcH.P]l#Yw�!GIBAD

C u B¬Y u G#BXB·H�[+PRMaYwBfGIBfl#Y u BXGIB·>AGIB�xÒC�PRbcB¬V�H.b$>APRMjövBfÅ'BfQfYwPk\UP]YnmT¨�CvV�ö « W�GIH.�FB·bcBZ>�lI��G#BXbcBXMaYwlfg

e.GI>K\UP]b$BsYwGIP]Q|l#H.PR^"lw>AbcW�^RP]M�e�g+>�M�@ÄGIBXbcHAYIBX^]mTlIBfM�lIBf@:Bfl#YIPRb$>�YwBfl³�'>AlIBf@ÄH.M¶N�^]BXQsYwGIHAM�PRQX>A^R^km

t QX>AM�M�Bf@¸C u PRM!M�BX@¸¯�GIGI>KmÃöq>A@�P]H.bcBfYwBfG$¨ÞN t CÂ¯�ö « P]b|>AeAPRM�e�Dc¯ÀP]GI�FH.GIM!B$N t CÂ¯�özPRb$>Ae.P]M�e

HUQXQX�!GIGIBf@ÁJvP]Y u PRM�>|YwGI>AM�l#BXQfY¬G#��M�M�P]M�e�lIH.�Y u J0Bfl#Y¬YwH�M�HAG#Y u BZ>Al�Y�JvP]Y u PRMáQfBXMaYwGI>A^�õ » ^R> u H.b$>!D

¢�Gw>Z\UPRbcBfYwG#PRQ¬>AM�@OCvV�ö*W!GIH.�FB·lI>Ab$W!^RPRM!e$HUQXQf��GIG#BX@Á>�YqY u GIBXB·Bs§W�BfGIP]b$BfM&Yw>A^ÂlIP]YIBXlqJvP]Y u PRM Y u B

N t CÂ¯�ö÷YwGI>AM�lIBfQfYXx³N+^"övBXM!H�gÂY u B$ø/PkYIYI^RB©=?>Al u PkYd> ùÒ>Al#PRMog�>AM�@ÃY u B|E0BXMaYIGw>A^�S,>AQXP]^RPkYnm.D t BXB

S¦P]e.��GIB � [H.G�lIPkYwB³>�M�@ÁYwGw>�M�lIBfQfY2^RHUQZ>×YwPRHAM�lXD¬S¦P]e.��GIB � l u HKJvl¬>�@�BfYw>APR^]BX@á\UPRBsJóH�[�Y u B¥ø�P]Y#Yw^RB ú�ûÞü�ý�þ�ÿ��

ú�ûÞü�ý�þ�ÿ��=?>Al u PkYd>cùÒ>Al#PRMOl#P]YIBAg,PRM�Qf^R��@!PRM�e$>$CvV�ö e.G#PR@j^RHUQZ>�YIBX@jJvP]Y u PRMjH.M�B2¹'BX^]@oDvS'��G#Y u BXGq@�BfYw>APR^]lvQZ>AM
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�FBv[HA��M�@cPRM³Y u B t ¢2h�ª  a¡ Bè§!WFBXG#PRbcBXMaYd>�^'W�^¤>AM Æ��!Î��dÌKÕKÖ×É �K . a¡×à D¦¯�^R^'@'>×Yd>�lIBsYwl�QXH.^]^RBXQsYwBf@$@��!GIPRM!e

t ¢2h�ª  a¡ >AG#B2>Z\A>�PR^¤>���^RBqH.M±�^RPRM!B�>�YXx u Y#YwWox	�
��@�>.>AQAD e.l�[QAD M'>Alw>D e.HK\��.E0¯�Oh�¯���¢¬p V2õ2E t � t ¢¬h  a¡ D

V�>�Yw>?lIBsYwl��'>Al#BX@ H.Mòe.GI>Z\P]b$BsYwG#PRQAg�CvV�ö2gÒ>�M�@ N t C�¯Àö @�BfGIP]\ABX@ lIHAPR^qb$H.P]l#YI��GIB

bcBZ>Al#��GIBfb$BfM&YIl�W!GIHK\UPR@�Bf@OPRM[H.GIb$>�YwP]H.M�>���H.�Y�l#H.PR^�bcH.P]l#Yw�!GIB�@!mUM'>AbcPRQflq>�Y�¹�\.B®@�P]µ�BXG#BXMaYqlIQX>A^RB

Gw>�M�e.BXlfD�V�BXlIQfGIP]W!YwP]H.M�l�HA[ÂY u BflIB¬Gw>AM!e.BXlfg'^¤>A�FBX^]BX@�¯LYwHcN�g,>AGIB2e.Pk\.BfMjP]M�Y u B�[H.^]^RHKJvPRM�e·lIBXQsYwP]H.M�lXD
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C u B�WFH.G�Yd>A��^]B�CvV�öòW�G#H.�FBXlÒG#BX^RP]BX@$H.M�>®W u mUl#PRQZ>�^_GIBf^¤>�YIPRH.M!l u P]W$�FBfYnJ"BXBfMjBf^RBfQfYwG#H.b$>Ae.M�BsYwPRQ

PRbcWFBX@'>AM!QXBá>�M�@�Y u BOJÒ>×YwBXG|QXH.MaYwBfMaY�HA[2lIHAPR^vYwH¸Bfl#YwP]b|>×YwB \.H.^]��b$BsYwG#PRQjlIH.P]^�bcH.PRl�Yw��G#BAD

�`BX>AlI��G#BXbcBXMaYwlqJ0BfGIB¬b|>�@�B2>�YvY u G#BXB�¹'Bf^R@�l�JvP]Y u PRM�Y u B¬ø/PkYIYI^RB�=?>Al u PkYd>¥ùÒ>Al#PRM lIPkYwB�g�YnJ0H¥¹'BX^]@�l

>�Y+Y u BqN�^,övBXM!H¬l#P]YIBAg&>AM�@cH.M�BÒ¹�BX^R@$>�Y+Y u BqE0BXMaYwGI>A^FS,>AQXP]^RP]Ynm¬l#P]YwB�D¦C u Bqlw>�b$W�^]PRM�eÀQXH.M!¹�e.��Gw>×YwPRHAM

[H.G�BX>AQ u ¹�BX^R@�QfH.M�lIP]l#YIBX@?H�[ í   M!H@'>�^�^RHUQZ>�YIPRH.M!l�lIW'>�QXBX@ �K½.½ b1>�W'>AG#Y2P]M�>jl#´&�'>AGIB ¡ �am ¡

e.G#PR@oD®V�>APR^km CvV�ö bcBZ>Al#��GIBfb$BfMaYwl�J0BfGIB³Yd> » BXMÃ>�Y2BX>AQ u M�HU@�B³PRMáY u B³e.GIP]@oD®E0H.^R^]BXQsYwPRHAMÁ>AM�@

W�G#HQfBXlIl#PRM�e�YIBXQ u M!PR´&��BXl�[H.GqY u B³CvV�ö*@'>�Yw>�lIBsY2>AGIB·@�BXl#QXGIP]��Bf@�PRM Û ÎAÜ³ÐkÓAÔÝÐ�ËsÊÞÊ�ÐÒËsÊ�ÎAÔkå$Æ �K . . ×à D

V�>Zm YwH�@'>Zm`@�P]µ�BXG#BXM�QfBXl�P]Má�FHAY u ¹�BX^R@OlIQZ>�^RB�¨�� ØA½.½ b « bcBZ>AM!l�>AM�@ál#���±�¹'BX^]@álIQX>A^RB ¨�� � b «

\�>AGIPR>AM�QfBXl�J0BfGIB®QZ>A^]QX��^R>�YwBf@ [HAGqBX>AQ u H�[�Y u B®l#Pk§ CvV�öï¹�BX^R@!lÀ>AM!@jJvP]^R^o�FB2GIBf[BfGIG#BX@`YIH|>�l t QZ>A^]B

öq>AM�e.B®¯·D_¯ób$P]M�PRb©�!b HA[ u >A^k[�Y u B©CvV�ö M�HU@�Bfl�PRMÁ>$e.GIP]@ u >A@áYIH��FB©lw>AbcW�^]BX@áH.Má>|e.P]\ABXM

@'>Zm�[H.GÒY u >�YqW'>AG�YwP]QX��^R>AG"¹'Bf^R@ YwH¥�FB¬P]M�QX^]��@�Bf@jP]M�Y u B¬>AM'>�^]mUlIP]lXD

�����! #" ��� �K�$"Þ�&%_� ��')( " �#*

¢�Gw>Z\UPRbcBfYwG#PRQ¬lIH.P]^�bcH.P]l#Yw�!GIB·lI>AbcW�^RP]M�e$J0>Al�QZ>�GIGIP]BX@ÁH.�YÀ[H.GÀYnJ"BXMaYnma±�Y u GIBfBc¹�BX^R@!l�>�YÀY u B

ø�P]Y#Yw^RB¬=¸>�l u PkYd>�ùÒ>Al#PRMÁl#P]YwB�g�lIBs\.BXMaYIBXBXMT¹'BX^]@�l2>�Y�Y u BcN�^�öqBfM�H�lIPkYwBAg/>�M�@�M�PRM�B®¹'BX^]@�l2>�Y�Y u B
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E0BXMaYIGw>A^¦SF>�QXPR^]P]Ynm�l#P]YIBAD�S'H.�!G#YwBfBXMál#��G#[�>�QXB©l#H.PR^/lw>�b$W�^]BXlqJ0BfGIB·Yw> » BfMÁPRMáBX>AQ u ¹'BX^]@áH.MÁ>c@'>AP]^]m
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A. TDR measurements                     
B. Gravimetric (El Reno and Central Facility)
C. ESTAR (800 m to 12.8 km)     
D. Gravimetric (Little Washita Basin)
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